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Abstract
Diesel exhaust gas is usually accompanied by the expulsion of NOx, SOx, COx, and PM. Several companies and
laboratories are conducting research on exhaust gas reduction technologies, including emulsified fuel, new fuel, and
exhaust gas recirculation. This study focuses on the development of an emulsified fuel infused with ultra-fine bubbles for
diesel engines. In particular, this study aims to develop an air-fuel mixture that comprises 500-nm of water and ~100 nm
of air, which could reduce NOx and PM and improve the fuel consumption efficiency.



















































































Table 1 Engine spec
Engine Name Kubota EA14‐NB
Cylinders 1
Injection type Direct Injection
Engine Pattern 4cycle
Power 11．5PS／2600rpm















Total Heat Value（KJ/kg） 45，560

















(a) Emulsified fuel (b) Air mixture water emulsified fuel
Fig. 3 Emulsified fuel





















(a) Analysis of exhaust gas (b) Fuel consumption
Fig. 5 Experimental result by diesel engine
(a) Water emulsified fuel (b) Air mixture water emulsified fuel
Fig. 6 Result of fuel consumption
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